Abstract: In vertebrates, skeletal muscles of the body are made up of epaxial and hypaxial muscles based on their innervation and relative position to the vertebral column. The epaxial muscles are innervated by the dorsal branches of the spinal nerves and comprise the intrinsic (deep) back muscles, while the hypaxial muscles are innervated by the ventral branches of the spinal nerves including the plexus and consist of a heterogeneous group of intercostal, abdominal, and limb as well as girdle muscles. The canonical view holds that the epaxial muscles are derived from the medial halves of the somites, whereas the hypaxial muscles are all derived from the lateral somitic halves. The rhomboid muscles are situated dorsal to the vertebral column and therefore in the domain typically occupied by epaxial muscles. However, they are innervated by a ventral branch of the brachial plexus called the N. dorsalis scapulae. Due to the apparent inappropriate position of the muscle in relation to its innervation we investigated its origin to help clarify this issue. To study the embryonic origin of the rhomboid muscles, we followed derivatives of the medial and lateral somite halves using quail-chick chimeras. Our results showed that the rhomboid muscles are made up of cells derived mainly from the lateral portion of the somite. Therefore the rhomboid muscles which lie within the epaxial domain of the body, originate from the hypaxial domain of the somites. However, their connective tissue is derived from both medial and lateral somite. its origin to help clarify this issue. To study the embryonic origin of the rhomboid muscles,
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13
we followed derivatives of the medial and lateral somite halves using quail-chick chimeras.
14 Our results showed that the rhomboid muscles are made up of cells derived mainly from the 15 lateral portion of the somite. Therefore the rhomboid muscles which lie within the epaxial 16 domain of the body, originate from the hypaxial domain of the somites. However their 17 connective tissue is derived from both medial and lateral somite.
Introduction

1
The shoulder girdle, including the rhomboid muscles, underwent enormous transformations in 2 the course of its evolutionary development. In bony fishes, the shoulder girdle is closely 3 connected to the skull. But during evolution, it moved in the caudal direction, near to the 4 trunk, implicating on the one hand independent movement of the skull, on the other hand The rhomboid in mammals is made of several muscles. They function to stabilize the scapula,
9
fixing it medially to the vertebral column. The human Mm. rhomboidei and the M. serratus 10 anterior form a functional unit in this respect. Simultaneously, they work antagonistically by 11 either fixing the scapula to the body or by pulling it dorsomedially and ventrolaterally.
12
While the embryonic origin of the other shoulder girdle muscles such as the trapezius and 13 sternocleidomastoideus, pectoralis major and latissimus dorsi muscles are subject of many 14 experimental studies, the origin and development of the rhomboid muscles remains a mystery. 
18
The somites give rise to most of the skeletal muscle of the body (Christ and Ordahl 1995 
21
It can thus be reasoned that the scapula-connecting muscles, such as the rhomboid muscles,
22
could also originate from the lateral halves of the thoracic dermomyotomes which would be in unsegmented paraxial mesoderm into a medial and lateral half. At HH-stage 13, the newly 25 formed somite is located at the level somite 20. So in the most cases, the transplantation was 1 found at the level between somite 20 to somite 24. For transplantation of the medial half of 2 somites, the medial somite halves were aspirated out using a mouth controlled glass capillary.
3
Then the equivalent quail tissue was transplanted to the position where the somite tissue was 4 removed. In the same way, the lateral somite halves were replaced through the equivalent 5 somite tissue from stage matched quail embryos. After the transplantation, the eggs were 6 sealed and reincubated for further 6-6.5 days. 
Results
17
The embryonic origin of the rhomboid muscles was studied in quail-chick chimeras, which All showed, quail cells in the vertebra (Fig. 1) . The back dermis and the intrinsic back The rhomboid muscles in chick embryos are located medially to the scapular blade. Their 9 medial part has tendon which connects the dorsal sheet of fascia of the intrinsic back muscles. (Fig. 1B, C) . Noteworthy, the medial tendon 14 of the latissimus dorsi muscle was made of quail cells. In all 7 chimeras in which transplantations of the lateral halves of the epithelial somite and 22 presomitic mesoderm were performed, the vertebra was free from quail cells (Fig. 2) . A few 
26
In comparison to the first experimental series (medial somite transplantation), transplantations 1 of the lateral somite halves resulted in many quail cells in the rhomboid muscles (Fig. 2) . The (Fig. 2) . Our results indicate that the lateral somite, the hypaxial domain, gives rise to the myogenic 9 cells of the rhomboid muscles. Furthermore, it contributes also to the majority of its 10 connective tissue. In this study we document the embryological origin of the rhomboid muscles. Our aim was to Hence, the development of these muscles is non-migratory, independent of c-Met signalling. 
24
Therefore we suggest that at the first step myogenic progenitor cells from the dermomyotome 25 or primary muscle cells from the myotome find connection to the developing scapula blade. an epaxial feature in their medial part. Similarly as the fascia of the intrinsic back muscle, the 7 medial tendon of the rhomboid muscles is very thin and relatively long compared to the lateral 8 part. Similar to the rhomboid muscles, the medial tendon of the latissimus dorsi muscle is also 9 made of medial somite component (Fig. 1) . In contrast, the lateral tendon of the rhomboid 10 muscles is short and barely visible.
12
In addition to the classification in epaxial or hypaxial muscles, skeletal muscles can be 
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